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1.  INTRODUCTION 

This  document  contains  a listing  of  wildlife  research  and  projects  ongoing  in  Alberta. 
This  document,  although  in  no  way  a complete  listing  of  all  ongoing  wildlife  projects  in  Alberta, 
may  provide  information  to  identify  research  gaps  and  to  promote  greater  awareness  of  the 
number  of  individuals  and  agencies  conducting  wildlife  projects.  A mailout  was  produced  and 
sent  to  wildlife  professionals  throughout  Alberta.  Development  of  such  a document  will  be  a 
valuable  information  and  networking  tool  for  researchers  and  wildlife  managers  in  Alberta.  A 
listing  of  names,  phone  numbers  and  addresses  also  has  been  added  to  facilitated  in 
communication,  coordination  and  information  transfer  among  people  working  within  the  wildlife 
field  throughout  Alberta. 

The  objective  of  this  document  is  to  provide  an  up  to  date  summary  of  wildlife  activities 
ongoing  in  Alberta.  Projects  covered  in  this  report  include  the  continuum  from  invertebrate  to 
vertebrate  species.  In  addition,  some  habitat  projects  were  included  as  this  dealt  directly  or 
indirectly  with  wildlife.  Studies  have  been  organized  taxonomic  ally.  Species,  or  species  groups, 
within  the  Orders  are  organized  alphabetically  to  facilitate  searching  for  studies.  Projects  that 
cover  more  than  one  order  of  animals  (such  as  a biodiversity  study)  are  grouped  at  the  end  of  the 
report. 

It  is  the  goal  to  keep  this  document  current.  An  updated  version  will  be  produced  in  1995. 
If  your  study  is  not  included  please  fill  out  the  Project  Form  at  the  end  of  the  document  and  mail 
it  to  the  address  included  on  the  form. 
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2.  EXPLANATION  OF  CATEGORIES 

No.-  Study  Number  (148  studies  recorded) 

Species-  Species  or  group  of  animals  studied 

Progress-  Year  and  duration  of  study 

Agency-  Primary  agency  conducting  study 

Title-  Project  title  and  a short  description  of  the  study 

Pr.  Rpt.-  Whether  or  not  progress  reports  are  available.  Progress  reports  can  be  obtained  from 
principal  contact. 

Contact-  The  name  with  the  phone  number  beside  it  is  the  principal  contact.  This  person  should 
be  contacted  for  more  information  about  the  project. 
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3.  AGENCY  ABBREVIATIONS 


AAFRD 

AEP 

AEC 

AEC 

AFGA 

AFWS 

ALPAC 

ARCWS 

ARE 

BBOS 

BCL 

BED 

CACB 

CANFOR 

CCI 

CCS 

CFS 

CWRS 

CWWI 

DFO 

DMI 

DND 

DU 

EC 

ENRC 

FMF 

FMCA 

GAL 

GCS 

HBT  AGRA 

HO 

MELP 

MHHC 

MRWRC 

NAIT 

NAWMP 

NSAC 

PC 

PMA 

RMEF 

SFGA 

SFU 

SWCC 

TROLS 

Alberta  Agriculture  Pood  and  Rural  Development 
Alberta  Environmental  Protection 
Alberta  Environmental  Centre 
Agrifood  Canada 

Alberta  Fish  and  Game  Association 
Alberta  Fish  and  Wildlife  Services 
Alberta  Pacific  Forest  Industries 
ARC  Wildlife  Services 
Accipter  Resources  LTD. 

Beaverhill  Bird  Observation  Society 
Bovar  Concord  Ltd. 

Bighorn  Environmental  Design  Ltd. 

Centre  for  Applied  Conservation  Biology 
Canadian  Forest  Products  Inc. 

Canadian  Circumpolar  Institute 
Cottonwood  Consultants 
Canadian  Forest  Service 
Calgary  Wildlife  Rehabilitation  Society 
Craighead  Wildlife-Wildlands  Institute 
Department  of  Fisheries  and  Oceans 
Daishowa-Marubeni  International  Ltd. 

Department  of  National  Defense 

Ducks  Unlimited 

Environment  Canada 

EnviResources 

Foothills  Model  Forest 

Fedirchuk,  McCullough  and  Associates 

Golder  Associates  LTD 

Gaia  Consultants 

AGRA  Earth  and  Environmental 

Husky  Oil 

(British  Columbia)  Ministry  of  Environment,  Lands  and  Parks 
Manitoba  Habitat  Heritage  Corp 
Medicine  River  Wildlife  Rehabilitation  Centre 
Northern  Alberta  Institute  of  Technology 
North  American  Waterfowl  Management  Program 
Northern  Sturgeon  Anglers  Council 
Parks  Canada 

Provincial  Museum  of  Technology 

Rocky  Mountain  Elk  Foundation 

Sherwood  Park  Fish  and  Game  Association 

Simon  Fraser  University 

Saskatchewan  Wetland  Conservation  Corp 

Terrestrial  and  Riparian  Organisms  Lakes  and  Streams 
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Uof  A 

University  of  Alberta 

UofC 

University  of  Calgary 

UofG 

University  of  Guelph 

UofS 

University  of  Saskatchewan 

UofSh. 

University  of  Sherbrooke 

UBC 

University  of  British  Columbia 

WC 

Weyerhaeuser  Canada 

woe 

Weldwood  of  Canada 

ly  i 


l^'  2-i  l;' 

, ' a s I 


r 


^ '4'.  „ , 

4r  T PROJECTS  ON  FISH  ; ; *1 

^ ^ 

■ -1,4' ll  i i -s-fc 


* •'■: 

i.'-l 


fi 


•-;  i 


X «* 

r •. 


I:-': 

I 


l‘:;.  kli ';: l'.,: 


‘ij]  r.;  C>*  •!'•[  .'  I -^2  C'  4-  -'i  f 


^ 


i,  .-.  -- 


j T 


! 


4«^ — ^ -■’- 


..  i : , f » 


.. 

CT  J . -T 
J 


I J' 


fell  Si’fc  ■•.^i| 


v.'l 

J-  I 


4^4 


4 


A •* 


'1  . 


■i  4 

-xii 


l i 


i.  I 


TV 

M -.:4i 


Vi-  i^F'  ' 


- J 1 


I'il 


f>  \ I 

i 3 S?« 


‘>i 

'■  f 


f cfMii  mWf 


1^1 
i‘,  II: 

'O'-  ■ 

Hi 


I I ■;■■ 

I T j I" 


Tfe.a!y4:.M... 


A i<; 


5i:S. 


t .-^ 


-S 

'.:4  . 

<>*> 


. ..  ....  V I’’  ■ I 

I'  l‘J  A ..^  ^.V  ^.‘  t 


4 f 
: fji. 

p:  4 


I 

|i  L 

'i.' 


,1^9  -V 


-if  \ e 


. ? «b|sI|  wM 

14  is 


tx 

\-^r‘ 

; L$- 

■“ISI 


f^'- 


V Mil 

I il  ".rfe  4 1 .S':''-rS\t|  'Sa  ! i 

I . J?  s ii  I :,! .-\iiu  -I'  ! i 

i I S"  ,,  &•:  ’>1  f *■(  '**  > - *4 


^ its 


< If  '^1  ;.s  r-St ;,..'( 

■ 


..}» 


:i  |;8flillfii  Mils 

'i  iifi;  lit  1 1S  i&s  Sri. ! i 


r:: 


Hi  I !f  III’  1 1'  S^tsl'':’-;  " ? 

r » s- . 

.vr-'-f,.^;;  ■i.jS  :^.v:.::  '4  ■ I 

s .,Sv  ■'  ■'"■"?•,  ■gl  ^ r 

S.;y/  . Vi?.  ; 4 ■•  .»•>'■  ' ' 


1:1 


Vi  j 


I lil 


,..  rWVPsiir  .-.-.  tf.  ,. 

■ - 'ii'-tii  ;:■  ■ ■ '■■■  ■ 


biS  .IS-  W 


■'.  V 


'f''  »v.": 


a r, . ■’,•  S';, 


i»:-f|'„,  up:?  r 

r?  ,4  ■ — rs 


,r  Oi;f  ' 

. ;V. 

f V - V&;V  .'^  ■■  V' :"■' 


'..at4-£.-;t  P J-'*;^;  ia.lLfe%Ji  I iL?a  Sili: . . 


.,x 


..  iji:  kill- !ilf  fe:  :hi  i-!:i; 


; -*  iSv  ..,- 
I : i<  .;  frT'|rr~'T 

! f ; '■■■'  . H I , •■■  I 


ft'  ^ 


'i  ' 


Iff  ^ 


bi  J 5 h 


1-  - i.^-  ' 


t ..  ,,fe:  I ¥t-i,i.,-’l 


;b"\''!  I kr’ 

i t;  ' f“  ? 1:,  fs  I'i  '-'-  'i 


\ r ..  . .-i;-,.  /-.if*..  ^ . .'  V 


« ' - viii'' - 


><^*^.7.1 ' . , i -t, 

':i  :?,*■!  mi  -.I  ;,  ‘fji  & 

irf  >'■ 

, 1=4] 

. . — A~««'«..  . V.--I  .. ...  7..  ■<-’*.■>■  ■ ..•t-4-  >‘W*  ■*  — • W*  ..«•'■•*— "-•'■n. 

I - 1 ■ ,.,X-  ^ ^ 

w'’^ 


b -s 

am  •— -*  *L- 


a.-?-  "H. 


Phone  ft 

427-1742 

(NRBS) 

492-4741 

427-3574 

427-3574 

299-4642 

624-6405 

624-6405 

624-6405 

624-6405 

632-8321 

un 
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(O 

Contact 

Michael  Giles' 

Scott  Brown' 
Glen  Van  dor 

Kraak'' 

Joseph  Nelson 
Martin  J.  Paetz 

Daryll  Watters 

Daryll  Watters 

Public 

Volunteers 

Dave  Fernet 

Paul  Anderson 
Michael  Raine 

Dave  Walty 
Ed  Kolodychuk 

Dave  Walty 
Ed  Kolodychuk 

Dave  Walty 

Ed  Kolodychuk 


Dave  Walty 
Ed  Kolodychuk 

Karl  Schwalme 

Theron  Miller 
W.C.  Mackay 

Dave  Walty 
Ed  Kolodychuk 

No 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

Yes 

No 

Title 

OXYGEN  REQUIREMENTS  OF  NORTHERN  RIVER  BASIN  STUDY  FISH 

To  provide  criteria  tor  assessing  the  impact  of  reduced  levels  of  dissolved  oxygen  upon  the  survival 
and  biological  state  of  selected  nsh  species  residing  in  the  NRBS  Study  Area.  In  1993/94  laboratory 
studies  were  conducted  to  determine  the  oxygen  requirements  of  mountain  whitefish  and  bull  trout 
eggs  and  embryos.  In  1994/95,  the  biological  responses  to  be  evaluated  wiH  be  the  processes  of 
gortadal  development  and  maturation  of  adult  burbot  and  goldeye,  measured  at  realistic  water 
temperatures  (2-3°C).  The  study  will  focus  on  those  levels  of  dissolved  oxygen  (approximately  6.0 
mg/L)  present  during  the  penod  of  ice-cover  virhen  hypoxic  conditions  are  most  severe. 

FISHES  OF  ALBERTA 

Synthesis  of  data  on  biological,  taxonomic  and  biogeographic  stucies  of  Alberta  fishes. 

MONITORING  SEASONAL  MOVEMENTS  OF  LAKE  STURGEON  (ACIPENSER  FULVESCENS) 
IN  THE  NORTH  SASKATCHEWAN  RIVER  USING  RADIO  TELEMETRY  TECHNIQUES 
Regular  monitoring  of  sturgeon  bearing  low  frequency  external  radio  transmitters  to  locate  cntical 
overwintering  habitat.  Monitoring  spring  migration  patterns  of  sturgeon  to  locate  spavining  areas 

LAKE  STURGEON  {ACIPENSER  FUL  VESCENS)  IN  THE  NORTH  SASKATCHEWAN  RIVER. 
ALBERTA. 

CoBection  of  basic  life  history  data,  i.e.  fork  and  total  length,  round  length,  ageing  structure.  Calculate 
population  estimates,  monitor  migration  trends. 

Lake  Trcxit  Habitat  Modelling  for  Lake  Minnewanka,  Banff. 

Using  bathymetnc  modelling  within  PC  ARCINFO  GIS  to  assess  whether  TransAlta's  manipulation 
of  the  water  regime  of  the  lal^  is  affecting  the  lake  trout  population. 

LESSER  SLAVE  LAKE  HABITAT  MAPPING 

To  identify  and  map  critical  spawning  areas.  This  will  help  determine  the  potential  for  conflicts 
between  shoreline  development  and  habitat. 

SOUTH  TWO  LAKES 

To  enhance  the  spawning  habitat  in  the  northeast  inlet  of  South  Two  Lakes. 

MUSREAU  LAKE  ENHANCEMENT 

To  maximize  production  in  the  stocked  rainbow  trout  fishery  by  reduang  predator  fish  species 
populations  by  selective  removal  strategies;  enhancing  spawning  habitat  in  the  west  inlet  creek 

MUSREAU  LAKE  FISHERY 

Test  netting  to  gather  population  data.  Longlining  to  control  populations  of  burbot  Inspected  habitat 
spawning  potential  of  inlet 

IMPROVED  LAKE  AERATION  STRATEGIES  FOR  ALBERTA 

The  objective  of  the  field  component  is  to  compare  the  biological  effectiveness  and  oost-effiaency  of 
three  alternative  lake  aeration  methods  used  to  mitigate  fish  winterkill.  Those  methods  are 
compressed  air  injection,  mechanical  surface  aeration,  and  pump  and  cascade  aeration. 

The  laboratory  work  seeks  to  determine  whether  rainbow  trout , brown  trout,  brook  trout,  and  Arctic 
grayling  differ  in  their  ability  to  withstand  environmental  hypoxia  at  low  temperatures.  This  work  will 
help  indicate  the  relative  suitability  of  the  various  salmonid  gamefish  species  tor  stocking  in  lakes 
susceptible  to  oxygen  depletion  during  winter. 

PUBLIC  INVOLVEMENT-STOCKED  LAKE  MANAGEMENT 

To  encourage  and  ccxsrdinate  the  use  of  non-government  agencies  (ie.  Fish  and  Game  Clubs  and 
local  interest  groups)  and  to  assist  in  the  management  of  Ic^  waterbodies  in  which  they  may  have 
special  interest  (particularly  stocked  lakes). 

Agency 

Ci 

O CO 

O "trCD 

LL  O QC 

Q 3 Z 

UofA 

AFWS 

AFWS 

NSAC 

GAL 

AFWS 

AFWS 

AFWS 

AFWS 

AEG 

UofA 

AFWS 

Progress 

3 of  4 yrs 

ongoing 

2 of  4 yrs 

4 d 4 yrs 

1 d 2 yrs 

1 d ongoing 

1 d 3 yrs 

1 d 5 yrs 

2 d ongoing 

1 d 2-3  yrs 

1 d ongoing 

Location 

(/) 

s 

3 

Alberta 

1 

III 

1 

ill 

Lake  Minnewanka 

Lesser  Slave  lake 

South  Two  Lakes- 
Grande  Prairie 

Musreau  Lake 

Musreau 

Lake-Giande 

Prairie 

Peace  River 

Region 

Vegreville 

Lakes  in  the  Peace 
River  Region 

Species 

Fish 

Fish 

Lake  Sturgeon 

Lake  Sturgeon 

Lake  Trout 

Northern  Pike, 
Yellow  Perch, 
Lake  Whitefish 

Rainbow  Trout 

Ftainbow  Trout, 
Brassy  Minnow 

Rainbow  Trout, 
Burbot,  Brassy 
Minnow 

Salmonid 

gamefish 

Trout 

d 

z 
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PROJECTS  ON  AMPHIBIANS  AND  REPTILES 
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PROJECTS  ON  BIRDS 
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Phone  tf 

492-1282 

471-7659 

381-5281 

1632-8308 

1 

492-1298 

(604)  822-6013 

(604)  822-6013 

(604)  822-6013 

(604)  822-6013 

(604)  822-6013 

438-1462 

Contact 

Gordon  Court 
Susan  Hannon 

Don  Pattje 

Bob  Goddard 

Jim  Schieck 

Craig  Machtans 
Susan  Hannon 

Fiona 

Schmeigelow 

Fiona 

Schmeigelow 

Fiona 

Schmeigelow 

Fiona 

Schmeigelow 
Susan  Hannon 

Fiona 
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Survey  of  forest-dwelling  raptors  in  the  ALPAC  FMA 

With  this  project  we  are  attempting  to  determine  the  spedes  composition  and  abundance  of  raptonal 
birds  in  mixed-wood  boreal  forests  for  north-central  Alberta.  We  are  attemptir>g  to  determine  habitat 
requirements  of  forest  dwelling  species  "before-cuf  and  “after-cuf  surveys  should  allow  us  to 
determine  effects  of  current  forestry  practices  on  these  birds. 

PIGEON  CONTROL  IN  AN  URBAN  ENVIRONMENT 

SHARP-TAILED  GROUSE  HABITAT  PROGRAM 

Development  and  implementation  of  a program  directed  at  habitat  losses  and  degradation  that  has 
impacted  sharp-tailed  grouse  populations. 

CHANGES  IN  BIRD  ABUNDANCE  THROUGHOUT  FOREST  SUCCESSION 

Measured  bird  abundance  and  vegetation  characteristics  in  3 forest  ages  (young,  mature,  and  old). 

CONNECTED  RESERVE  SYSTEMS  FOR  THE  CONSERVATION  OF  SONGBIRDS  IN  THE 
BOREAL  MIXEDWOOD  FOREST 

Investigates  comparative  value  of  forest  remnants  connected  by  riparian  buffers  vs  remnants 
completely  isolated  (both  by  clearcut).  Study  in  community  level.  Also  investigates  possibility  that 
buffers  are  movement  comdors. 

THE  EFFECT  OF  FOREST  FRAGMENTATION  ON  BOREAL  BIRDS 

An  experimental  fragmentation  study  where  the  bird  communities  of  1 , 1 0,  40,  and  1 00  ha  forest 
fragments,  each  replicated  3 times,  are  compared  to  similar  sized  controls  within  continuous  forest. 
Presence/absence,  relative  abundance,  territory  size  and  configuration  and  reproductive  productivity 
are  all  being  examined. 

THE  EFFECT  OF  LANDSCAPE  MATRIX  ON  BREEDING  BIRD  COMMUNITIES 

Bird  communities  in  dd  aspen -dominated  forest  are  compared  with  those  in  recent,  ac^acent 
clear-cut  and  10-year  old  second-growth  aspen  to  assess  the  role  of  harvesting-indued  changes  in 
habitat  juxtaposition  on  bird  community  dynamics. 

BROAD-SCALE  PATTERN  IN  BIRD  DIVERSITY  IN  NORTHERN  ALBERTA 

Assessment  of  the  predictive  capability  of  forest  inventory  data  for  explaining  patterns  in  the  Alberta 
bieedng  bird  data.  Spatial  comparison  of  data  with  finer-scale  information  from  studies  in  the  Calling 
Lake  area 

NATURALLY-ISOLATED  ASPEN  STANDS  AND  HABITAT  CONSERVATION 

A study  of  stands  of  older,  aspen -dominated  forest  sunounded  on  all  sides  by  black  spruce.  Not  only 
are  these  areas  interestirtg  ecologically,  but  because  they  are  operatiorrally  urrdesirable,  they  are 
candidate  habitat  reserves,  and  thus  it  is  important  to  assess  their  conservation  potential. 

UNMIXING  THE  MIXEDWOOD:  PROBLEMS  WITH  MANAGING  ALBERTA’S  BOREAL  FOREST 

Exploration  of  the  implications  of  division  of  the  mixedwood  landbase,  for  coniferous  sawlog 
production  and  dedauous  puipwood  production,  from  a wildlife  perspective.  Starrds  containing  from 
0-100%  white  spruce  sampled  arxi  AVI  classification  compared  to  data  from  vegetation  plots.  The 
research  is  aimed  at  documenting  patterns  in  avain  communities  across  this  compositional  gradient 

LAND  BIRD  MIGRATION  MONITORING 

Bird  banding  and  census  taking  to  estimate  spring  and  fall  migration  numbers  of  landbirds. 
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1 Hb  1 Hbb  bWALLUW  Ab  A blUINUIL-A  1 UH  Ub  HIKAHIAI^  WILUUbb  bAbUbUMb  1 U bULb 
AND  PAPER  MILL  EFFLUENTS 

Woflc  is  being  cione  on  the  North  Saskatchewan  river  near  Pnnce  Albert,  SK  and  on  the  Wapiti  River 
near  Grande  Prairie. 

PILEATED  WOODPECKER  HABITAT  ECOLOGY  IN  BOREAL  FORESTS 

Characterize  year-around  pileated  woodpecker  habitat  ecology,  describing  nest  and  roost  trees, 
foraging  substrates,  stand-level  habitat  use,  home  range  size,  survival,  and  reproductive  success.  To 
test  a habitat  model  to  be  used  to  predict  habitat  suitability  tor  pileated  wcxxlpeckers. 

WINTER  HABITAT  ECOLOGY  OF  BOREAL  FOREST  WOODPECKERS 

Habitat  use  (stands  and  trees)  of  foraging  woodpeckers  in  winter.  Direct  observation  of  birds  to  start, 
may  be  followed  with  a telemetry  program. 

SUMMER  HABITAT  USE  OF  SIX  WOODPECKER  SPECIES  IN  BOREAL  FORESTS 

Active  nests  will  be  located  and  habitat  characteristics  of  nest  tree  and  area  surrounding  the  nest 
measured.  The  same  information  will  bo  obtained  for  foraging  sites.  The  degree  to  vwhich  resource 
partitioning  among  the  six  woodpecker  species  in  nesting  and  foraging  habitat  requirements  \will  be 
evaluated.  A habitat  suitability  index  model  for  threo-toedfand  hairy  woodpeckers  will  be  developed 
and  validated. 
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Trapper  Quesbonnaire;  Annual  Survey  of  Regstered  trappers  about  present  status  and  trend  of  1 5 brg 
game  arxl  furbearer  species  on  their  RFMA 

RAM  MOUNTAIN  BIGHORN  SHEEP  PROJECT 

Long  term  investigation  of  bighorn  sheep  population  dynamics.  Looks  at  the  effects  of  density,  weather 
aruJ  age  structure  upon  individual  reproductive  success,  population  dyt^mics,  horn  and  body  size, 
trophy  production.  Multiple  faceted  study  also  looking  at  other  aspects  of  BHS  biology. 

NIKANASSIN  RANGE  BIGHORN  SHEEP  STUDY 

A radio  telemetry  study  to  understand  how  bighorn  she^  from  reclaimed  landscapes  on  coal  mines 
interact  with  the  surrounding  populations  and  habitats.  iW  coal  mines  are:  Cardinal  River  Resources 
Lid.  aiKl  Gregg  River  Resources  Ltd.  This  is  a cooperative  study  also  involving  Jasper  National 
ParK  Alberta  Fish  and  Wildlife  Services  with  additional  funding  from  the  Recreation,  Parks  and 
Wildlife  Foundation  and  the  Wildlife  Enhancement  Fund. 

Indvidual  Reproductive  Success  of  Bighorn  Sheep; Effects  of  population  density,  disease,  parasites, 
predation,  foraging  behaviour  and  reproductive  strategy 

POPULATION  AND  GENETIC  VIABILITY  IN  BIGHORN  SHEEP 

To  determine  the  demographic  conditions  and  habitat  areas  required  for  the  long-term  persistence  of 
populations  of  bighorn  and  related  species  of  large  mammals. 

BISON-WOLF-DISEASE  DYNAMICS  IN  NORTHERN  CANADA 

Computer  simulation  modelling  of  bison-wolf  dynamics,  with  emphasis  on  the  effort  of  habitat 
confi^ration  (using  GIS  vegetation  data)  and  dsease  on  long-term  dynamics. 

BEAR/HUMAN  CONFLICT  MANAGEMENT  PLAN  1994 

The  plan  provides  direction  and  guidelines  for  bear/human  conflict  management  in  Jasper  National 
ParK  Management  actions  are  detailed  for  human  activity  management,  problem  bear  management, 
management  of  facilities  in  backcountry  and  frontcountry  areas,  procedures  in  case  of  bear  related 
emergencies,  public  information  programs,  monitoring  of  bears  and  potential  problem  situations, 
training  requirements,  interagency  cooperation  arKi  national  and  regional  bear  management 
initiatives. 

Bobcat  habitat  use  and  suitability  assessment  in  southeast  BC 

Home  range,  habitat  use  and  prey  selection  by  bobcats  at  a limit  of  natural  dstribution. 
Development  of  an  empirical  GIS  based  habitat  suitability  model. 

COUGAR  ECOLOGY  IN  SOUTHWESTERN  ALBERTA 

General  ecological  study  including  population  characteristics,  morphology  and  growth,  and  winter 
food  habits. 

THE  EFFECTS  OF  COVER  ENHANCEMENT  OF  CUT  AREAS  ON  THE  POPULATION 
DYNAMICS  AND  REPRODUCTIVE  SUCCESS  OF  BOREAL  FOREST  SMALL  MAMMALS 
ExMiimental  logging  that  varied  the  arrKxint  of  leave  (3  levels:  0%,  1 -2%,  1 0- 1 5%1  on  cut  blocks  on 
ALPAC  FMA  occurred  in  the  winter  93-94,  intensive  live-trapping  on  6 blocks  (2  of  each  leave  level, 
plus  two  uncut  blocks)  began  May  93  to  monitor  responses  to  cutting. 

Monitoring  of  movements  of  transplanted  elk  in  the  Sunny  Valley  Ferry  area  of  Peace  River  region. 

Determine  home  range,  movement  patterns  and  habitat  use  by  elk  transplanted  from  Elk  Island 
Nabonal  Park  into  the  Little  Cadotte  River  area. 

Agency 

AFWS 

AFWS 

UofSh 

UofSh 

CWWI 

UofA 

PC 

UofC 

AFWS 

MELP 

ARCWS 

UofA 

AFWS 

Progress 

T5 

03 

23  of  ongoing 

2 of  2.5  yrs 

1 ongoing 

8 of  ongoing 

2 

>. 

CM 

o 

2 

>. 

T5 

3 of  3 yrs 

13  of  ongoing 

2 of  3-5  yrs 

2 of  3 yrs 

Location 

Green  2!one 

Ifs 

liL 

ml 

Cadomin 

Sheep  River 
Drainage 

Sheep  FUver 
Sanctuary 

Wood  Buffalo 
National  ParK 
Slave  River 
Lowlands, 
MacKenzie  Bison 
SarKtuary 

Jasper  National 
Park 

Cranbrook,  B.C. 

Sheep  River 

1 

Little  Cadotte 
River 

Peace  Fliver 
VaBey 

Species 

h 

M 

1 

1 

1 

1* 

"1 

1* 

Bison,  Wolves 

Black  Bear, 
Grizzly  Bear 

Bobcat 

Cougar 

Deer  Mouse 
RecFbacked  Vole 

Elk 

6 

z 

82 

83 

84 

85 

86 

87 

88 

89 

06 

03 

92 

cr  2 


a> 

f 

o u 

CE2 


GC2 


^ '3i 
nU. 
3 0 
CC2 


o cn 

OD  CO 
iO 
CO  <o 

uS  uS 
to  to 
CO  03 


ils^ 

20-^< 


! I 


% ii 

-9 

1 

2 


o 


ia 


O)  • 


1§ 


i| 

Is 

-8 -Si 


Q 

0 

1 

a 

< 

cr 

o . 

OLU 

Luo: 

o< 

2q 

is 

— LU 

to 

OCC 

om 

<a 

2§ 

m< 

Ouj 

2X 

XX 

33 

LLU. 

LUO 

X c/J 

o< 

UJZ 

x< 


CO 

X 

LU 

li 

£ LU 

Q Z 
^CO 

\^o 
(/)</) 
CD  ^ 

■i 

I 

u^8 

<> 

l-LU 

COX 

i-Q- 

COlu 

s- 

f5 

LU® 
CO  < 
<> 
cn_i 

<2 

ii 

LL  LU 

^a! 

28 


i>i3  I 

^ ^i| 
mfi 
lilli 

Iflli 

= S|  -0  S 


III 

-2^1 

■55I 


CO  Li. 

5 !^o 


LU  Si 
< u. 


CO 

og 

X < 


o ® 
O O ? 
3 X < 


3)  O 
(0  O 
LULL 


CO 


52  2 ® 
c 


25 

(B  <A 


|xj 

^ C I 


0) 
X > 


5 

it 

^s'ii 

iSolg 


Phone  W 

422  9534 

865-8193 

625-1450 
{819)821  /061 

381-5574 

(604)  822-544.' 

381-5574 

435-7357 

492-1425 

cn 

CM 

CM 

435-7357 

645  6313 

5 

>» 

> 

5 

o 

— - 5 

- c2  E 5 

It?? 

± c i z 

Richard  Quinlan 
Marco 

Festa  Blanche! 

Kilby  Smith 
Enc  Hutchings 

Ann 

Chan  McLeod 

Enc  Hutchings 

Jamie  Meeks 
Phil  Mernll 

L.  Carbyn 

Ross  Wein 

David 

Macdonald 

Jay  Gedir 
R J Hudson 

1 

< 

L.  Carbyn 

Ross  Wein 

David 

Macdonald 

Blair  Rippin 

Yes 

No 

No 

Yes 

o 

z 

> 

No 

1 

1 

Yes 

Yes  1 

Title 

NORTHERN  MOOSE  PROGRAM 

This  is  a project  to  determine  moose  population  parameters  in  northern  Alberta  in  order  to  better 
uTKierstand  apparent  dedines  and  to  recommena  management  strategies  to  ensure  sustained  annual 
populations  of  moose  for  recreational  and  subsistance  purposes 

PINTO  CREEK  MOUNTAIN  GOATS 

Purpose  of  the  project  was  to  update  population  information  on  this  herd  and  to  assess  habitat  use 
Mtfiin  their  range. 

LIVINGSTONE  RANGE  MOUNTAIN  GOAT  TRANSPLANT 

A total  of  24  goats  have  been  moved  onto  the  South  Uvinqstone  Range  (North  ot  Crowsnesi  Pass) 
sirtce  1967  (13  from  Grarxie  Cache  area,  10  from  north  of  Cranbrook,  B.C.,  and  one  from  west  of 
IJIoet,  B.C.)  Several  of  the  goats  were  radio^lared  and  are  being  tracked  by  Alberta  Fish  and 
Wildlife. 

REPRODUCTIVE  SUCCESS  AND  POPULATION  DYNAMICS  OF  MOUNTAIN  GOATS 

Looks  at  effects  ot  age,  size,  soaal  behaviour,  foragng  behaviour,  population  density,  predation  and 
reproductiva  strategy  upion  individual  reproductiva  success  and  populabon  dynamics 

RICHARDSON’S  GROUND  SQUIRREL-DAMAGE  CONTROL 

Testing  efficacy  of  agricultural  compounds  and  baits  to  reduce  ground  squirrel  damage  Presently 
working  with  chlorophacinome. 

EFFECTS  OF  LANDSCAPE  FRAGMENTATION  ON  SMALL  MAMMALS 

ObjeetK/es  are  to  determine  effects  ot  patch  size  and  forest  edge  on  diversity  and  relative  abundance 
of  small  mammals. 

RABIES  SUPPRESSION  IN  SKUNKS  IN  ALBERTA 

SWIFT  FOX  ECOSYSTEM  STUDIES 

Evaluation  of  prey  available;  grazing  pressures,  swift  fox  population  dynamics,  survival. 

Response  of  sympatnc  populations  of  mule  and  white-tailed  deer  in  relation  to  landscape  change  and 
sensory  disturbance 

Looking  at  the  interacbon  between  these  two  speaes  of  deer  and  how  their  behaviours  cause  them  to 
be  impacted  dfferently  from  logging  and  the  sensory  disturbances  associated  with  the  timber  harvest 
practices. 

SELECTIVE  PREDATION  AND  THE  PREDATOR  PREY  RELATIONSHIPS  OF  WOLVES. 
MOOSE  AND  CARIBOU  IN  NORTHEASTERN  ALBERTA 

WOLF/BISON  INTERACTIONS 
Impacts  of  wolf  predation  on  calf  survival. 

1 NORTHEAST  REGION  WOODLAND  CARIBOU  RESEARCH  PROGRAM 
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Adams,  Glen 

Environment  Canada 
Canadian  Wildlife  Service 

11 5-Perimeter  Rd. 

Saskatoon,  Saskatchewan 
S7N  0X4 

Phone  975-4093  Fax  975-4089 

Allen,  James 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
Box  1918 

Drumheller,  Alberta 
TOJ  OYO 

Phone  164  1681  Fax  823-1771 

Apps,  Clayton 

University  of  Calgary 

Dept,  of  Environmental  Design 

Calgary,  Alberta 

T2N  1N4 

Phone  220-6601  Fax 


Aral,  Hisao 

Department  of  Zoology 
University  of  Calgary 
2500  University  Dr  NW 
Calgary,  Alberta 
T2N  1N4 

Phone  220-6379  Fax 

Bjorge,  Ron 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
#404.  4911-51  St. 

Red  Deer,  Alberta 
T4N  6V4 

Phone  340-7699  Fax  340-5575 

Bonar,  Rick 

Weldwood  of  Canada  Limited 
Hinton  Division 
760  Switzer  Drive 
Hinton,  Alberta 
T7V  1V7 

Phone  865-8193  Fax  865-8164 


Boutin , Stan 

University  of  Alberta 
Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Building 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-1297  Fax  492-9234 

Bradford , Wes 

Jasper  National  Park 
Box  10 

Jasper,  Alberta 
TOE  1E0 

Phone  852-6155  Fax  852-4775 


Bruns,  Eldon 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
Box  388 

Rocky  Mountain  H.,  Alberta 
TOM  1T0 

Phone  845-8230  Fax  845-8270 

Calverley,  Brett 

Ducks  Unlimited  Canada 
#202,  10470-176  Street 
Edmonton,  Alberta 
T5S  1L3 

Phone  489-2002  Fax  489-1856 


Carbyn,  Lu 

Environment  Canada 
Canadian  Wildlife  Service 
Forestry  Building 
5320-122  Street 
Edmonton,  Alberta 
T6H  3S5 

Phone  435-7357  Fax  495-2615 

Chan-McLeod,  Ann 

Centre  for  Applied  Conservation  Biology 
Faculty  of  Forestry 

270-2357  Main  Mall 
Vancouver,  British  Columbia 
V6T  1Z4 

Phone  604-822-5442  Fax  604-822-5410 


Clarkson , Pete 

Jasper  National  Park 
Box  10 

Jasper,  Alberta 
TOE  1E0 

Phone  852-6155  Fax  852-4775 

Clish,  Della 

Alberta  Fish  & Wildlife  Services 

3''^  fir.  Bramalea  Bldg. 

9928-108  St. 

Edmonton,  Alberta 

Phone  427-6729  Fax  422-9558 

Collicott,  Betty 

Northern  River  Basin  Study  Board 
6th  fl.  Standard  Life  Centre 
10405  Jasper  Avenue 

Edmonton,  Alberta 
T5J  3N4 

Phone  427-1742  Fax 

Collister,  Doug 

Accipter  Resources,  LTD. 

3426  Lane  Crescent  S.W. 

Calgary,  Alberta 
T3E  5X2 

Phone  246-2697  Fax  246-2697 

Cotterill,  Susan 

Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Buildinc 
University  of  Alberta 

Edmonton,  Alberta 
T6G  2E9 

Phone  492-1178  Fax  492-9234 

Court,  Gordon 

University  of  Alberta 
Department  of  Biological  Sciences 

CW  405  Biological  Sciences  Buildin( 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-1282  Fax 
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Dale,  Brenda 

Environment  Canada 
Canadian  Wildlife  Service 

Room  200,  2nd  Floor 
4999-98  Avenue 
Edmonton,  Alberta 
T6B  2X3 

Phone  951-8686  Fax  495-2615 

Didiuk,  Andrew 

Environment  Canada 
Canadian  Wildlife  Service 

1 15-Perimeter  Rd. 

Saskatoon,  Saskatchewan 
S7N  0X4 

Phone  306-975-4087  Fax  306 

Downing , Dave 

Alberta  Environmental  Protection 

Resource  Information  Division 

4th  floor.  North  Tower,  Petroleum  Plaza 

9945-108  Street 

Edmonton,  Alberta 

T8A  5G2 

Phone  427-0708  Fax  422-0712 

Earle,  Jenny 

Dept.  Environmental  Design 
University  of  Calgary 
Calgary,  Alberta 
T3E  1L7 

Phone  220-6601  Fax  284-4399 


Edey , Colin 

Nova  Corporation  of  Alberta 
P.O.  Box  2535  Station  M 
Calgary,  Alberta 
T2P  2N6 

Phone  290-7345  Fax 


Ehlert,  Gerry 

Provincial  Grazing  Reserves 
Region  IV 
P.O.  Box  1959 

4916-51  Ave.,  Eldorado  Building 
St. Paul,  Alberta 
TOA  3A0 

Phone  645-6336  Fax  645-6281 


Fernet,  Dave 

Golder  Associates  Ltd. 

1011  6th  Ave.  SW 
Calgary,  Alberta 
T2P  0W1 

Phone  299-4642  Fax  299  5606 


Folinsbee,  John 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
14515-122  Avenue 
Edmonton,  Alberta 
T5L  2W4 

Phone  427-3574  Fax  436-9322 

Forsyth , Doug 

Environment  Canada 
Canadian  Wildlife  Service 

1 15-Perimeter  Rd. 

Saskatoon,  Saskatchewan 
S7N  0X4 

Phone  N/A  Fax  306-975-4085 

Fukumoto,  Julie 

Faculty  of  Environmental  Design 
University  of  Calgary 
Calgary,  Alberta 
T2N  1N4 

Phone  249-8688  Fax  284-4399 


Gedir,  Jay 

University  of  Alberta 

Dept,  of  Renewable  Resources 

855  General  Services  Building 

Edmonton,  Alberta 

T6H  2H1 

Phone  492-1425  Fax  492-4323 

Gibbard,  Marianne 

Foothills  Forest 
Box  6330 
Hinton,  Alberta 
T7V  1X6 

Phone  865-8329  Fax  865-8266 


Gibeau , Mike 

University  of  Calgary 

Dept,  of  Environmental  Design 

Calgary,  Alberta 

T2N  1N4 

Phone  220-6601  Fax 


Goddard,  Bob 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
Sun  Centre,  530-8  Street  South 
Lethbridge,  Alberta 
T1J  2J8 

Phone  381-5281  Fax  381-5723 

Graham,  Karen 

Department  of  Zoology 
University  of  Guelph 

Guelph,  Ontario 
NIG  2W1 

Phone  519-824-4120  "ax  767-165 


Gray,  Brian 

Golder  Associates 
1 01 1 Sixth  Ave.  SW 
Calgary,  Alberta 
T2P  0W1 

Phone  299-5640  Fax  299-5642 


Guyn , Karla 

Environment  Canada 
Canadian  Wildlife  Service 

1 15-Perimeter  Rd. 

Saskatoon,  Saskatchewan 
S7N  0X4 

Phone  306-975-4791  Pax  975-40^ 

Hammond,  James 

University  of  Alberta 
Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Buildii 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-3080  Fax  492-9234 
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Hannon , Susan 

University  of  Alberta 
Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Building 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-4111  Fax  492-9234 

Hogg, John 

Craighead  Wildlife-Wildlands  Institute 
5200  Upper  Miller  Creek  Road 
Missoula,  MT 
59803 

Phone  (406)  251-3867  Fax  (406)  251-5069 

Hudson,  Robert 

University  of  Alberta 

Dept,  of  Renewable  Resources 

855C  General  Services  Building 

Edmonton,  Alberta 

T6H  2H1 

Phone  492-2111  Fax  492-4323 

Hunt,  Bill 

Jasper  Natbnal  Park 
Box  10 

Jasper,  Alberta 
T0E1E0 

Phone  852-6155  Fax  852-4775 

Hutchings,  Eric 

Alberta  Agriculture 
Provincial  Bldg. 

Lethbridge,  Alberta 

Phone  381-5574  Fax  381-0793 


Jalkotzy , Martin 

Associated  Resource  Consultants 
2201-34  St.  S.W. 

Calgary,  Alberta 
T3E  2W2 

Phone  240-3361  Fax  283-9085 


Johnson , Dan 

Research  Centre 
Agriculture  Canada 
P.O.  Box  3000,  Main 
Lethbridge,  Alberta 
T1J  4B1 

Phone  327-4561  Fax  382-3156 

Jones, Paul 

Foothills  Forest 
Box  6330 
Hinton,  Alberta 
T7V  1X6 

Phone  865-6631  Fax  865-8266 


Jorgenson , Jon 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
#200,5920-1  A St.  S.W. 

Calgary,  Alberta 
T2P  2G4 

Phone  297-6565  Fax  297-2843 

Joy,  Michael 

Department  of  Geography 
University  of  British  Columbia 

1984  West  Mall 
Vancouver,  British  Columbia 
V6T  1Z2 

Phone  (604)  822-6282  Fax  (604)  822-6150 

Kansas, John 

754  RanchviewCircle  N.W. 

Calgary,  Alberta 
T2R  1M1 

Phone  241-1831  Fax 


Karpuk,  Ed 

Alberta  Environmental  Protection 

Resource  Information  Division 

4th  floor.  North  Tower,  Petroleum  Plaza 

9945-108  Street 

Edmonton,  Alberta 

T8A  5G2 

Phone  427-0708  Fax  422-0712 


Kolodychuk,  Ed 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
Postal  Bag  900-26 
Provincial  Bldg. 

Peace  River,  Alberta 
T8S  1T4 

Phone  624-6405  Fax  624-6455 

Langor,  David 

Canadian  Forest  Service 
5320-122  St 
Edmonton,  Alberta 
T6H  3S5 

Phone  435-7330  Fax  435-7359 


Lee,  Phil 

Alberta  Environmental  Centre 
Wildlife  Ecology  Branch 
Bag  4000 
Vegreville,  Alberta 
T9C  1T4 

Phone  632-8348  Fax  632-8379 

Lee,  Randy 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Sen/ices 

530-8'^  Street  South 
Lethbridge,  Alberta 
T1H  2J8 

Phone  381-5281  Fax  381-5723 

Lynch,  Gerry 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
O.S.  Longman  Bldg. 

6909-116  Street 
Edmonton,  Alberta 
T6H  4P2 

Phone  422-9534  Fax  422-9685 

MacCallum,  Beth 

Bighorn  Environmental  Design  Ltd. 
110  Seabolt  Dr. 

Hinton,  Alberta 
T7V  1K2 

Phone  865-3390  Fax  865-4906 
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Machtans,  Craig 

University  of  Alberta 
Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Building 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-1298  Fax  492-9234 

McFetridge,  Bob 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
O.S.  Longman  Bldg. 

6909-116  Street 
Edmonton,  Alberta 
T6H  4P2 

Phone  422-9536  Fax  454-9685 

Moses,  Richard 

University  of  Alberta 
Department  of  Biological  Sciences 

CW  405  Biological  Sciences  Building 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-5548  Fax  492-9234 

Moyles,  Dave 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
Postal  Bag  900-26 
Provincial  Bldg. 

Peace  River,  Alberta 
T8S  1T4 

Phone  624-6405  Fax  624-6455 

Murphy,  Andrew 

Ducks  Unlimited  Canada 
#8,  5580-45  Street 
Red  Deer,  Alberta 
T4N  OJO 

Phone  342-1314  Fax 


Nelson , Joseph 

University  of  Alberta 
Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Building 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-4741  Fax  492-9234 


Pattie,  Donald 

N.A.I.T. 

Dept,  of  Biology 
11762-106  Street 
Edmonton,  Alberta 
T5G  2R1 

Phone  471-7659  Fax  471-8583 

Prepas,  Ellie 

University  of  Alberta 
Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Building 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-3463  Fax  492-9234 

Prescott,  Dave 

Alberta  NAWMP  Centre 
Peace  Hills  Trust  Tower 
5th  Floor,  10011-109  Street 

Edmonton,  Alberta 
T5J  3S8 

Phone  422-1040  Fax  422-1045 

Quinlan  Richard 

Alberta  Environmental  Protection 
Fish  and  Wildlife  Services 
Box  1148,  Prov.  Bldg. 

Claresholm,  Alberta 
TOL  OTO 

Phone  625-1450  Fax  625-3975 

Raine,  Michael 

TAEM  Ltd. 

C - 7808  Hunterview  Dr.  NW 
Calgary,  Alberta 
T2K  5C9 

Phone  288-7073  Fax  274-9258 


Rangen , Sheila 

Environment  Canada 
Canadian  Wildlife  Service 

1 15-Perimeter  Rd. 

Saskatoon,  Alberta 
S7N  0X4 

Phone  (306)  975-6034  Fax  (306)  975-4089 


Roland , Jens 

University  of  Alberta 
Department  of  Biological  Sciences 
CW  405  Biological  Sciences  Build 
Edmonton,  Alberta 
T6G  2E9 

Phone  492-1180  Fax  492-9234 

Ross,  Ian 

ARC  Wildlife  Services 
2201-34  Street  S.W. 

Calgary,  Alberta 
T2N  0S8 

Phone  240-3361  Fax  283-9085 


Roy,  Larry 

Alberta  Environmental  Centre 
Wildlife  Ecology  Branch 
Bag  4000 
Vegreville,  Alberta 
T9C  1T4 

Phone  632-8250  Fax  632-8379 

Russell,  Anthony 

Department  of  Zoology 
University  of  Calgary 
2500  University  Dr  NW 
Calgary,  Alberta 
T2N  1N4 

Phone  220-5198  Fax  289-9311 

Sankowski,  Tomasz 

Ducks  Unlimited  Canada 
#202,  10470-176  Street 
Edmonton,  Alberta 
T5S  1L3 

Phone  489-2002  Fax  489-1856 

Schleck,  Jim 

Alberta  Environmental  Centre 
Wildlife  Ecology  Branch 
Bag  4000 
Vegreville,  Alberta 
T9C  1T4 
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10.  PROJECT  FORM 

Please  mail  this  form  to:  Greg  Radstaak 

Wildlife  Ecology  Branch 
Alberta  Environmental  Centre 
Bag  4000 

Vegreville,  Alberta 
T9C  1T4 

Note-If  there  is  more  than  1 project  or  study  please  make  additional  copies  of  this  form 

Project  Leader(s) 

Address 

Postal  Code 

Telephone  No. Fax  No. 

E-Mail  Address 

Name  of  Supporting  Organization(s)  or  Agency(ies) 


Project  (please  include  title  and  give  a brief  description  of  project) 
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Wildlife  Species  or  Species  Group  Studied 


Location  of  Project(nearest  settlement  or  major  geographical  feature  or  area) 


Start  Date  of  Project;  Length  of  Project;  Progress(e.g.  Start-1994;  Length-10  years, 
Progress-2nd  year) 


Are  progress  reports  or  publications  available?  Yes 

No 


If  available  please  indicate  where  copies  can  be  obtained 


’ .-  '■  ■'‘'  ■■■  .(A  , 


■ ' ■ -7  ‘ ^ A' p;^| 


K»:U  IH  <jWot«i>  »5w(i-?  w «9b-»t|0  alllfsHV/ 

.a 


•■■^r*'  - *"+  ' V.'’ 


-r^ 


'Spl 


jKi^  - ‘5'>  n8!?se^0.|  ’ 


r ■ - 

*/  ?■ 


(,i.  ■Pm.H 


k 


, 'esk.-.-w: 


« « *‘‘-1 


.w;  ; ■-  : 


■^'P.  '•‘‘■f-' 


r»j?ruvK«^ 


m,*  ■’'■ 


'S'f  % 8|-i«^  «MW54otA 


■■S' 


. . ■'■:>-  ■ 


„■,.  ■'  ">f''A’- 


A”'T^:;“ 


■'  ’’"'  ; to  : ■ ■ - 

»; » 'pr/»  "*&w  |K*s;|.^f • 

P"  , 


mm 


